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Mount St. Helens Ash Fall in the
Bull Run Watershed, Oregon,
March - April 1980

By Michael V. Shulters and Daphne G. Clifton

INTRODUCTION

On March 27, 1980, Mount St. Helens in southwestern Washington
began ejecting gas and volcanic ash for the first time in more than 100
years. Eruptions have continued for several weeks, accompanied by
periodic seismic activity. As of May 12, 1980, no magma had broken
the surface of the mountain, although volcanologists report that an eruption
of lava could occur at any time.

The 102-square-mile (264-square-kilometer) Bull Run watershed is
south of the Columbia River approximately 50 mi (80 km) south of
Mount St. Helens (fig. 1), and supplies water to more than 600,000
Portland area users. Because of the proximity of the mountain to the
watershed, Portland residents have been concerned that ash could fall in
the Bull Run watershed if a volcanic eruption occurred during a period of
northerly windflow. On March 30, such conditions did occur and resulted
in a thin dusting of ash over much of the watershed. On April 2, the
Water Resources Division of the U.S. Geological Survey placed precipi-
tation and ash collectors at seven locations in the basin to obtain data on
future ash falls (fig. 2). The collection sites were integrated with a hydro-
logic data network established earlier for an ongoing water-qualtiy investi-
gation of the Bull Run watershed in cooperation with the city of Portland.

This report presents the data obtained immediately after the March
30, 1980 ash fall in the Bull Run watershed. Water analyses include pH,
alkalinity, specific conductance, temperature, sulfate, nitrate plus nitrite,
and other major ions. Chemical analyses also were made of volcanic ash
collected from the Bull Run watershed and from Mount St. Helens.















All field measurements and laboratory procedures for water analyses
were by methods described in Skougstad and others (1979). Water temper-
ature and pH measurements were made in the field. Acidity and specific
conductance were determined at the U.S. Geological Survey laboratory in
Portland. Sulfate, nitrate plus nitrite, and other major ions were analyzed
at the Survey’s water-quality laboratory in Denver, Colo. The analytical
results are listed in table L.

Samples collected on April 7, 9, and 17 were analyzed for acidity.
Acidity for all samples was reported to be less than 2.4 mg/l acidity as
CaCO3. The values were not shown in table 1 because the titration end
point was determined to be less than pH 7, thus beyond the sensitivity
for this analysis. (See American Public Health Association and others
[1971] for additional explanation.)

Ash from the March 30 fall in the Bull Run watershed was collected
on April 2 by removing l-square-foot (0.09-square-meter) sections of snow
on which the ash had been deposited. Ash residues from sites 4, 5, and 7
in the Bull Run watershed (fig. 2) had weights of 0.06 oz (1.8 g), 0.04 oz
(1.2 g), and 01 oz (2.9 g), respectively. The volcanic ash collected at sites
5 and 7 and on Mount St. Helens was analyzed by the U.S. Geological
Survey, Branch of Analytical Laboratories, Menlo Park, Calif., and results
are given in table 2. Precision for the sulfur determinations is 1 percent.
The other constituents were determined using emission spectroscopy with
a precision of * 50 percent.
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Table 1.--Analyses of precipitation and stream samples from Bull Run watershed

[Sampling sites shown in figure 2; all chemical analyses are for dissolved constituents]
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Table 2.--Semiquantitative analyses of volcanic ash from stations in the Bull Run

watershed and from Mount St. Helens

[Branch of Analytical Laboratories, Menlo Park, Calif.]

Blazed Alder Cedar Creek
Creek (No. 5) (No. 7) Mount St. Helens
Percentage of sample, by weight
Iron (Fe) 3 5 3
Magnesium (Mg) 1.5 1.5 1
Calcium (Ca) 5 5 3
Titanium (Ti) .7 .7 .3
Silicon (Si) >10 >10 >10
Aluminum (Al) 10 10 7
Sodium (Na) 3 3 2
Potassium (K) 1.5 1 1
Phosphorus (P) .06 .06 .04
Sulfur (S) .26 .17 .08
Parts per million (ppm) of sample, by weight
Manganese (Mn) 700 700 700
Arsenic (As) 1.5 1.5 2
Gold (Au) < 1 < .1 < L2
Boron (B) 7 7 10
Barium (Ba) 300 300 300
Beryllium (Be) 1.5 1 2
Cadmium (Cd) .3 .1 .2
Cobalt (Co) 15 20 20
Chromium (Cr) 15 15 7
Copper (Cu) 30 30 30
Lanthanum (La) 20 15 20
Nickel (Ni) 15 20 10
Lead (Pb) 15 10 10
Scandium (Sc) 15 15 15
Strontium (Sr) 500 500 500
Vanadium (V) 70 100 70
Yttrium (Y) 15 15 15
Zinc (Zn) 50 50 100
Zirconium (Zr) 100 70 150
Gallium (Ga) 20 20 30
Ytterbium (Yb) 1.5 1.5 2
Praseodymium (Pr) -- -- < 20
Neodymium (Nd) -- -- < 20
Samarium (Sm) -- -- < 50
Europium (Eu) -- -- <1
Constituents below detection levels shown, in all samples
Silver (Ag) 0.2 ppm Tellurium (Te) 1 ppm Lithium (Li) 100 ppm
Bismuth (Bi) .2 Uranium (U) 150 Rhenium (Re) 7
Molybdenum (Mo) 2 Wolfram (W) 10 Tantalum (Ta) 50
Niobium (Nb) 7 Cerium (Ce) 50 Thorium (Th) 150
Palladium (Pd) 1 Germanium (Ge) 7 Thallium (T1) 1
Platinum (Pt) 5 Hafnium (Hf) 50 Mercury (Hg) 1
Antimony (Sb) 1 Indium (In) 1.5 Selenium (Se) 10
Tin (Sn) 2
Note: Precision is +l1 percent for sulfur analyses, +50 percent for other

constituents,




As the Nation’s principal conservation agency, the
Department of the Interior has basic responsibilities
for water, fish, wildlife, mineral, land, park, and rec-
reational resources. Indian and Territorial affairs are
other major concerns of America’s ‘‘Department of
Natural Resources.’’

The Department works to assure the wisest choice
in managing all our resources so each will make its
full contribution to a better United States—now anc'
in the future.



